The anticipated increase in the prevalence and incidence of type 2 diabetes in Asia, and its associated cardiovascular-renal complications, will place a significant burden on patients, caregivers, and society. Despite the proven effectiveness of lipid management in reducing these complications, there are major treatment gaps, especially in Asian patients with young-onset diabetes and chronic kidney disease (CKD). Recent international guidelines recommended the adoption of absolute risk estimation of atherosclerosis and cardiovascular disease to guide treatment intensity. These recommendations replaced the previous strategy of using low-density lipoprotein cholesterol targets to guide initiation and intensification of lipid lowering, albeit still widely practiced in Asia. The latest guidelines also highlight the high risk of atherosclerosis and cardiovascular disease (ASCVD) for people with diabetes, who should be protected with statins, except for young patients without other risk factors, who will need yearly monitoring of blood lipid levels. Given the propensity of Asian patients with diabetes to develop CKD and the amplifying effect of CKD on ASCVD, the use of statins in Asian patients is particularly important. Due to interethnic differences in drug metabolism, rosuvastatin, which is largely cleared by the kidney, should be prescribed in low dosages (5-10 mg daily) in Asian populations. Conversely, epidemiological and experimental data confirm pleotropic and organ-protective effects of atorvastatin, with proven safety in Asian populations within a daily dose range of 10-40 mg. Thus, there is a need for Asian countries to review and align their lipid-lowering treatment guidelines to reduce the substantial burden of diabetes in the Asian region.
Introduction
Worldwide, diabetes is reaching epidemic proportions, especially in Asia, which harbors nearly two-thirds of people with diabetes, mainly type 2 diabetes (T2D). In Asia, almost one-half of those diagnosed with diabetes reside in China and India combined, with the majority of them undiagnosed. 1 Due to rapid lifestyle and environmental changes, which interact with genetic factors, the phenotypes of Asian people with diabetes are characterized by central obesity, early onset of disease, and high rates of renal disease. [2] [3] [4] Of major concern is the rising prevalence of young-onset diabetes (YOD) globally, especially in Southeast Asia and the Western Pacific region. Between 2007 and 2014, the number of people with diabetes worldwide increased by 74% in those aged 20-39 years, compared with increases of 63% in those aged 40-59 years and 43% in those aged 60-79 years. 1 In the Joint Asia Diabetes Evaluation (JADE) Registry, which recruited over 40 000 people with T2D from 11 countries, using HbA1c <7%, blood pressure (BP) <130/80 mmHg and low-density lipoprotein cholesterol (LDL-C) <2.6 mmol/L (ABC goals) as widely accepted treatment goals, only 20%-30% of patients attained any one of these goals. Among these patients, one in five had YOD diagnosed before the age of 40 years. Despite an age difference of 20 years, patients with YOD had, at best, similar risk factor control and were less likely to attain treatment goals, with only 6% of them attaining all three ABC goals, compared with 8% of patients with late-onset diabetes. 5 In addition, less than 50% of these YOD patients were treated with statins or renin-angiotensin system (RAS) inhibitors, despite having cardiovascular-renal complications. 5 Driven by long disease duration and suboptimal risk factor control, Asian patients with YOD had a 50% higher risk of cardiovascular-renal complications and death rates at any given age than individuals with late-onset diabetes. 6 On a global basis, atherosclerosis and cardiovascular disease (ASCVD) continue to be the leading cause of death in T2D. 7 Due to the abnormal metabolic milieu characterized by hyperglycemia and inflammation, people with T2D and no prior coronary artery disease (CAD) often have a similar risk of future coronary events compared with a non-diabetic person with a prior history of CAD, albeit with considerable heterogeneity depending on the combination of various risk factors. 8 In 2009, 46 .4% of all Chinese patients in Singapore admitted with their first acute myocardial infarction (MI) were found to have diabetes upon presentation. 9 In the Multiple Risk Factor Intervention Trial (MRFIT), lowering total cholesterol by 1 mmol/L was associated with a 21%-23% relative risk reduction of CAD. 10 In people with diabetes, statins have been proven to reduce ASCVD in both primary and secondary prevention studies (Table 1) . [11] [12] [13] [14] [15] [16] [17] [18] [19] Using data from randomized clinical trials (RCTs), there were close correlations between ASCVD risk reduction and lowering of LDL-C, due primarily to the use of statins, with less robust data from other lipid-modifying drugs. 7 That said, control of hypertension, hyperglycemia, and obesity, as well as smoking cessation are also important, with multifactorial management resulting in a 40%-60% risk reduction of cardiovascular-renal complications and related deaths in T2D. 7, 20, 21 which contribute to a high risk of ASCVD. 22 In the 2016 Standards of Care Guidelines, 22 although the American Diabetes Association (ADA) recommended the use of the American College of Cardiology (ACC)/ American Heart Association (AHA) risk calculator to estimate 10-year ASCVD, they acknowledged that this calculator may have limited use for assessing cardiovascular risk in people with diabetes.
In a recent review, 23 the risk equations of the Framingham Heart Study, the USA-People's Republic of China Collaborative Study of Cardiovascular and Cardiopulmonary Epidemiology cohort (PRC), the UK Prospective Diabetes Study (UKPDS), and the JADE program have been shown to be valid and relevant to Chinese patients with diabetes in primary care ( Table 2 ). The Framingham and PRC equations had the strongest correlation in predicting total annual coronary heart disease (CHD) risks (r = 0.8794, P < 0.001). Both the Framingham Heart Study and UKPDS showed a strong correlation with other risk functions. However, there was only a modest correlation between the JADE and PRC equations (r = 0.6840, P < 0.001), whereas the total annual CHD risk predicted by the UKPDS risk engine and the JADE function were similar (3.09% vs 2.96%, respectively; P = 0.13). These differences were not unexpected due to the different attributes of the UKPDS and JADE cohorts, which were clinic based and consisted of patients with T2D. Conversely, the Framingham and PRC cohorts were community based, consisting of relatively healthy subjects with documentation of cardiovascular risk factors.
Against this background, the Framingham equation predicted lower total annual CHD risks than those predicted by either the JADE or UKPDS equations (2.52% vs 2.96% and 3.09%, respectively; P < 0.001). Taking feasibility, convergent validity, and sensitivity into consideration, the authors concluded that the UKPDS risk engine using age, sex, BP, LDL-C, HbA1c, and smoking as predictors may be the most useful cardiovascular risk prediction tool for Chinese people in the primary care setting. 23 Conversely, the Framingham and PRC risk equations, which were derived using communitybased data, tended to underestimate ASCVD risks in Chinese patients with diabetes. 23 Using a hospital clinic-based population, the JADE equation identified age, male gender, disease duration, non-high-density lipoprotein cholesterol (HDL-C), smoking, estimated glomerular filtration rate (eGFR), and urinary albumin: creatinine ratio (ACR) as predictors for first CHD event with better performance than the UKPDS equation. These data highlight the importance of the context in which these risk equations were developed. As such, their utility in different settings will need revalidation and calibration of the effect size, although all these risk factors had confirmed prognostic significance. 24 Researchers from Asia also first reported the multiple risk factors for predicting chronic kidney disease (CKD), which included age, sex, disease duration, retinopathy, HbA1c, smoking, and metabolic syndrome in addition to eGFR and ACR. 24 These findings have subsequently been confirmed in several meta-analyses regarding the importance of metabolic syndrome in CKD 25 and that of CKD in ASCVD.
26,27
Prevention of ASCVD in T2D: Current therapeutic recommendations
In addition to lifestyle modifications, such as medical nutrition therapy, increased physical activity, weight loss, and smoking cessation, which form the core for diabetes management, 7 the majority of guidelines also recommend statin therapy in patients with diabetes. 22, [28] [29] [30] Until recently, many guidelines used LDL-C goals for initiating and intensifying statin therapy. Given the growing body of evidence regarding the efficacy of statins in reducing ASCVD in people with or without diabetes, the latest international guidelines [28] [29] [30] have transitioned from this target-based approach to a drug-and dose-based approach. In 2013, the ACC/AHA Cholesterol Treatment Recommendation Panel updated its guidelines 28 and adopted a statincentric approach without referring to LDL-C goals. In 2016, the ADA 24 adopted the recommendations from the 2013 ACC/AHA guidelines 29 for cholesterol management in diabetes; they recommended high-intensity statins for all people with diabetes with established ASCVD. In addition, moderate-to high-intensity statins were recommended in people with diabetes aged between 40 and 75 years with ASCVD risk factors for primary prevention. Although the ADA did not recommend the use of statins in patients aged <40 years without additional risk factors (such as obesity, hypertension, and smoking), blood lipid levels should be monitored yearly in these young patients with early intervention as indicated. 22 Although the ADA guideline states that moderate-intensity stains and lifestyle therapy should be considered in patients aged 40-75 years with diabetes without additional ASCVD risk factors, they were published before the results of the simvastatin/ezetimibe-based Improved Reduction of Outcomes: Vytorin Efficacy International Trial (IMPROVE-IT) Study were released. 31 According to the 2013 ACC/AHA Cholesterol Treatment Guidelines, high-intensity statin therapy was defined as atorvastatin 40-80 mg or rosuvastatin 20-40 mg. 28 The 2014 National Institutes of Clinical Excellence (NICE) lipid guidelines 29 recommended only atorvastatin 20 mg for primary prevention of ASCVD in high-risk patients (including patients with diabetes) and atorvastatin 80 mg for secondary prevention of ASCVD. Given its high potency, a dose of 20 mg atorvastatin was considered to be high intensity according to the NICE guidelines (Table 3) .
Similarly, the European Society of Cardiology (ESC) also recommends the prompt implementation of statin therapy in patients with target organ damage, as well as in those with diabetes to reduce ASCVD risk. 32 In adults aged ≥50 years with an eGFR of <60 mL/min per 1.73 m 2 , but not treated with chronic dialysis or kidney transplantation, treatment with a statin or statin/ezetimibe combination is recommended. 32 In patients with diabetes, pharmacological therapy should be used to ensure attainment of HbA1c <7% (53 mmol/ L) and BP below 140/80 mmHg and 140/90 mmHg according to the respective ESC and ADA guidelines. 22, 32 Taking into consideration the recent results on the efficacy of ezetimibe, 31 in a recent consensus statement, experts stated that clinicians treating patients with diabetes aged 40-75 years who had a less-thananticipated response to statins, who were unable to tolerate a less-than-recommended intensity of a statin, or who were completely statin intolerant may consider the addition of a non-statin cholesterol-lowering therapy (i.e. ezetimibe or bile acid sequestrants). 33 
Current lipid-lowering guidelines and practice in Asia
Despite these international recommendations, many Asia-specific guidelines still follow a target-based approach for preventing ASCVD (Table 4) . [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] The recent Singapore Clinical Practice Guidelines (CPG) 34 recommended that statin therapy should be started concurrently with therapeutic lifestyle modification for most patients with T2D. Patients with diabetes can be stratified into two levels of risk (very high or high risk) based on the presence or absence of CKD and/or cardiovascular disease (CVD). For patients with diabetes without established chronic CVD and/or CKD, moderate-intensity statin therapy is recommended, whereas high-intensity statin therapy is recommended for individuals with diabetes and with CVD and/or CKD. In patients with high triglyceride and low HDL-C levels, the Singapore CPG recommend clinicians consider the use of a fibrate in addition to statin therapy. 34 There are a few guidelines for ASCVD issued by different professional organizations in Korea, with the recommendations generally following the Adult Treatment Panel III (ATP-III) guidelines. 35 The 2015 Korean Society of Lipidology and Atherosclerosis guidelines considered people with diabetes as having high CVD risk and that drug treatment should be considered to attain an LDL-C level of 70-99 mg/dL (1.8-2.56 mmol/L). 35 In addition to lifestyle modification, initiation of drug treatment was recommended in individuals with diabetes and an LDL-C level > 100 mg/dL (2.6 mmol/L). 36 In the 2011 Malaysian CPG, diabetes was also recognized as a CHD risk equivalent condition in which therapeutic lifestyle changes should be implemented in all patients. 37 Individuals should be stratified by global risk assessment for determining target lipid levels. Statins were recommended as the drug of choice for reducing LDL-C and should be initiated in all individuals >40 years of age with T2D regardless of baseline LDL-C, aiming at a target LDL-C < 100 mg/dL (<2.6 mmol/L). In patients with established CVD, a target level of LDL-C < 70 mg/dL (<1.8 mmol/L) was recommended. 37 In Hong Kong, statins were also recommended as the drug of choice along with lifestyle modifications, with an LDL-C target of <100 or <70 mg/dL (<2.6 or <1.8 mmol/L, respectively) for patients with preexisting CVD. 38 The Chinese guidelines for lipid management are aligned with the 2016 ESC guidelines and categorize patients according to individual total CVD risk level.
Importantly, using data from a Chinese population cohort, they provide a CVD risk stratification scheme to categorize patients into very high risk, high risk, moderate risk, and low risk. 39 These guidelines recommend statin therapy as the first-line lipid-lowering therapy and define different LDL-C target goals based on risk stratification: <70 mg/dL (<1.8 mmol/L) for very high-risk patients, <100 mg/dL (<2.6 mmol/L) for highrisk patients, and <130 mg/dL (<3.4 mmol/L) for moderate-to low-risk patients.
The 2017 Taiwan Lipid Guidelines advocate statin therapy as the first-line treatment deemed necessary for people with diabetes and CVD, with an LDL-C target of <70 mg/dL in patients with diabetes and stable CAD. These guidelines highlight the increased risk of ASCVD in patients with diabetes and suggest that a lower LDL-C target of <55 mg/dL (<1.4 mmol/L) can be considered in patients with diabetes and acute coronary syndrome. 40 A target of <100 mg/dL (<2.6 mmol/ L) is recommended in individuals with diabetes aged ≥40 years or those aged <40 years with additional cardiovascular risk factors. 40 The 2016 Thai Dyslipidaemia Guidelines recommend an LDL-C-lowering strategy to reduce CVD risk and, although these guidelines recommend a specific LDL-C target level, the primary aim is "the lower LDL-C level, the better". 41 Patients with diabetes and an LDL-C ≥ 190 mg/dL (>4.9 mmol/L) should be managed with moderate-intensity statins with a target of <130 mg/dL (<3.4 mmol/L). Treatment in those with an LDL-C < 190 mg/dL and a Thai ASCVD risk score ≥ 10% should receive low-or moderate-intensity statin therapy aiming at an LDL-C target of ≤130 mg/dL.
Using regional data and international guidelines to guide lipid management in Asia
The ADA, ACC/AHA, ESC and UK NICE guidelines were based on extensive review of experimental, epidemiological, and RCT data, primarily from Caucasian populations. In contrast, the Asian guidelines described above were based on available local data and the consensus of experts taking into consideration these international guidelines, and thus were more pragmatic and less current. There was a paucity of RCTs of lipid management in Asia. However, epidemiological and mechanistic studies in Asian populations supported the use of moderateto high-dose statins in people with diabetes for primary and secondary prevention of ASCVD, due, in part, to the high prevalence of CKD in this population.
In the Hong Kong Guidelines, the authors concurred that high-dose statins were moderately effective in individuals with hypertriglyceridemia and high LDL-C. 38 In the Korean guidelines, weight reduction, regular physical exercise, and reduced alcohol intake were all recommended to reduce triglyceride (TG) levels. 36 If TG levels are in the range 200-500 mg/dL with elevated LDL-C, statin treatment is recommended to lower LDL-C to the target level. In very high-and high-risk patients, if TG levels remain >200 mg/dL after lifestyle modification and statin treatment, drug treatment, such as fibrate, nicotinic acid and omega-3 fatty acid, can be added to prevent CVD. 36 Evaluation of macrovascular disease and its risk factors should also be included in the clinical assessment of patients with diabetes. 44 A detailed history should screen for the presence of angina, neurological symptoms, claudication, and past episodes of vascular events. 44 Subclinical atherosclerosis screening (e.g. pedal pulses or carotid bruit) could be included as an integral component of any comprehensive management program in order to improve cardiovascular risk prediction and improve cardiovascular outcomes.
Diabetic nephropathy and effects of statins on renal function
Diabetes is a major cause of CKD and end-stage renal disease (ESRD), which is particularly prevalent in the Asian population. In a subanalysis of the JADE Registry, involving over 28 000 patients from seven countries or areas in Asia, 15% had CKD defined by eGFR <60 mL/min per 1.73m 2 and 40% had increased albuminuria. Compared with those without CKD, patients with CKD were less likely to attain ABC goals, with approximately only 50% receiving statins and/or RAS inhibitors. 45 In a clinic-based cross-sectional study in Singapore, among patients with T2D aged 21-89 years, 53% had evidence of CKD defined according to the 2012 Kidney Disease Improving Global Outcomes (KDIGO) guidelines. 46 In Singapore, the proportion of incident cases of kidney failure due to diabetes had increased from 46% in 1999 to 62% in 2009. 9 Among patients on dialysis, those with diabetes were twofold less likely to survive than those without diabetes. 9, 45 An annual mortality rate of 64.1 per 1000 individuals has been reported in patients with diabetic kidney disease (Stage 3-5), with an increasing mortality rate observed in parallel with increasing CKD severity. 47, 48 The role and pathogenesis of dyslipidemia in CKD are still not clearly understood. However, LDL-C levels were implicated in atherogenesis in vascular walls and mesangial cell proliferation in the kidney, both of which were closely associated with inflammation. 49 Several lines of evidence suggest that oxidative stress and inflammation may provide the link between ASCVD and CKD. 50 Experimental studies suggest that statins could attenuate oxidative stress, reduce oxidized LDL-C, and prevent downregulation of endothelial nitrous oxide synthase, with improved endothelial function. 50 Furthermore, hyperlipidemia could worsen inflammation of the kidney, whereas lowering LDL-C levels may potentially preserve renal function. 50 In support of these findings, atorvastatin treatment has been shown to dose-dependently decrease not only LDL-C levels, but also oxidative stress and inflammatory markers, atheromatous plaques and the rate of decline in renal function. 49, [51] [52] [53] [54] Although the biological and genetic mechanisms underlying the increased incidence of diabetic kidney disease in Asia remain to be clarified, there is an urgent need to implement diabetes detection and prevention strategies to reduce disease burden. It is recommended that patients with diabetes, hypertension, a family history of CKD, or a past history of acute kidney injury should undergo regular screening for detection of CKD. 55 
Statin therapy in CKD and ESRD
In the latest international guidelines, high absolute risk of ASCVD rather than elevated LDL-C was used to initiate or adjust lipid-lowering treatment, including in patients with CKD. The KDIGO guidelines recommended evaluation of a full lipid profile (total cholesterol, LDL-C, HDL-C, TG) in patients with newly diagnosed CKD, including those on chronic dialysis or kidney transplantation. 56 In patients with diabetes and CKD aged 18-49 years but not receiving chronic dialysis or a kidney transplantation, statin treatment was recommended. In most adults with CKD (including those on chronic dialysis or receiving kidney transplantation), follow-up measurement of lipid levels was not specifically indicated, although periodic measurement may be useful to check treatment adherence.
Despite the high ASCVD risk in patients with CKD with or without diabetes, 56 there have been few studies examining the effects of lipid lowering in these populations. In the Study of Heart And Renal Protection (SHARP), which enrolled 9270 patients with CKD including 3023 patients on dialysis randomized to receive either placebo or simvastatin/ezetimide, followed-up for a median of 4.9 years, the intervention produced a 17% proportional reduction in major atherosclerotic events (Table 5) . 57 In another RCT involving 2776 patients on maintenance hemodialysis, treatment with rosuvastatin reduced LDL-C levels by a mean of 43%, but there was no effect on the composite primary endpoint of death from cardiovascular causes, non-fatal MI, or non-fatal stroke compared with placebo. 58 The results of the Die Deutsche Diabetes Dialyse Studie (4D), 59 showed no benefit from atorvastatin on cardiovascular death, non-fatal MI, or stroke in patients with T2D on hemodialysis. In a post hoc analysis of the 4D study involving this patient population, atorvastatin reduced the risk of fatal (hazard ratio [HR] 0.58; 95% confidence interval [CI] 0.34-0.99) and non-fatal cardiac events (HR 0.68; 95% CI 0.47-0.98) and all-cause mortality (HR 0.72; 95% CI 0.52-0.99) if pretreatment LDL-C was >145 mg/dL (3.76 mmol/L). 59 Evidence from large clinical trials indicates that statin therapy is effective and well tolerated in patients with a mean eGFR of 50 mL/min per 1.73 m 2 . 60 A metaanalysis of data from individual participants from 28 RCTs (n = 183 419) concluded that in patients with CKD, statin-based therapy reduced the risk of a first major vascular event by 21% for every 1.0 mmol/L reduction (39 mg/dL) in LDL-C (P < 0.0001; Table 5 ); however, the effect size became attenuated with declining eGFR, which became non-significant in patients on dialysis. 61 
Pleiotropic effects of different statins
Recent published findings have raised concerns about potential renal adverse effects of some statins, particularly rosuvastatin, especially when given in high doses. 62, 63 In the Prospective evaLuation of proteinuriA and reNal function in diabETic patients with progressive renal disease (PLANET), 62 the authors compared the renal effects of rosuvastatin (10 and 40 mg daily) with those of atorvastatin (80 mg daily) over a 12-month period in patients with high fasting LDL-C (≥90 mg/dL or 2.33 mmol/L) and moderate proteinuria (500-5000 mg/g), with or without diabetes (PLANET II and PLANET I, respectively). In the latter group, there was a twofold higher incidence of adverse renal events (i.e. any adverse renal event 9.8% vs 4.5%; acute renal failure 4.1% vs 0.9%) in rosuvastatin-treated patients than in patients treated with atorvastatin. 62 In the combined analysis of PLANET I and PLANET II trials, treatment with high-dose atorvastatin significantly reduced proteinuria by 20%, with no adverse effects on renal function, whereas rosuvastatin caused more rapid decline in eGFR with no reduction in proteinuria (Table 6 ), albeit the lack of a placebo in that study limited the full interpretation of these findings. 62 Given that the plasma concentrations of rosuvastatin in Japanese and Chinese are approximately double those in Caucasians given the same dose, the US Food and Drug Administration recommend lower starting doses in Asian patients (5 or 2.5 mg in Japan). 64 Despite the inconclusive findings of the PLANET trial, the renal effects of atorvastatin were consistent with previous analyses. In the post hoc analyses of the Treat to New Targets (TNT) trial, 63 a progressive increase in eGFR was reported in patients with CKD 63 In a 1-year prospective study in 56 patients with CKD, treatment with atorvastatin at doses of 20-40 mg/day reduced proteinuria and the rate of CKD progression in patients already treated with RAS inhibitors. 65 Data from the Collaborative Atorvastatin Diabetes Study (CARDS) study in patients with T2D without prior CVD also confirmed the beneficial effect of atorvastatin therapy on eGFR, especially in those with albuminuria at baseline. 12 Apart from LDL-C lowering, these renal effects of atorvastatin may be attributed to its pleiotropic effects, including amelioration of oxidative stress, endothelial dysfunction, and inflammation. 66 In support of these mechanistic and experimental data, large-scale prospective data in Chinese patients with T2D also confirmed the cardiovascular-and renoprotective effects of statins in real-world settings. 67, 68 Pitavastatin also has a range of pleiotropic effects that may play a role in reducing cardiovascular morbidity and mortality beyond that achieved by pitavastatininduced LDL-C reduction. 69 These effects include increasing HDL-C, decreasing markers of platelet activation, improving cardiac, renal and endothelial function, and reducing endothelial stress and lipoprotein oxidation, all culminating in improved signs and symptoms of atherosclerosis. 69 
Pharmacokinetic properties of different statins
Atorvastatin and rosuvastatin are among the most potent and popular statins for LDL-C lowering. However, in Asian people, there are interethnic differences in drug metabolism that call for adjustment of drug dosage. The pharmacokinetic profiles of atorvastatin in Asian and Caucasian volunteers are similar, making the efficacy and safety data of different dosages in Caucasian subjects relevant to Asian populations. 70 In a pooled analysis of RCTs comparing atorvastatin versus placebo or comparators, Caucasian (n = 47 455) and Asian (n = 2519) participants had similar adverse events and serious adverse events (e.g. myalgia, rhabdomyolysis or creatinine kinase levels, renal or liver dysfunction) within the dose range 10-40 mg daily. 71 Due to the limited number of Asian participants receiving 80 mg daily in these RCTs, the safety of high-dose atorvastatin requires further evaluation in these subjects. 71 In these RCTs conducted in controlled settings, discontinuation due to treatment-related adverse events was infrequent. 71 Myalgia, elevations in liver transaminases, and renal adverse events occurred with an incidence of <2% and no cases of rhabdomyolysis were reported. 71 Conversely, Asian subjects exhibited different pharmacokinetic profiles with rosuvastatin with higher systemic drug exposure compared with Caucasians for the same dosage. 72 In addition, rosuvastatin has a predominant renal clearance route, which calls for dose adjustment in people with reduced renal function to avoid adverse renal events, especially in patients with CKD with or without type 1 diabetes or T2D. 73 In a 12-month comparative study in Asian patients with diabetes treated with either moderate-intensity atorvastatin (10-20 mg/day) or rosuvastatin (5-10 mg/day), both drug regimens improved serum lipid levels with a greater reduction in eGFR observed with rosuvastatin (−1.6 [P = 0.012] vs −3.0 mL/min per 1.73 m 2 [P = 0.001], respectively). 74 Review of the evidence also indicated the heterogeneous properties of different statins with regard to LDL-C lowering, with atorvastatin showing more favorable pharmacokinetic and renoprotective effects over rosuvastatin. 75 
Conclusions
The growing burden of T2D, especially YOD, in Asia is expected to drive the growing incidence of ASCVD in the region with CKD as a major disease amplifier. Table 6 Effects of statin therapy on renal outcomes in patients with diabetes who had progressive renal disease in the PLANET 1 trial from baseline to Week 52/last observation carried forward (LOCF) Based on decades of epidemiological and experimental data, the latest international guidelines recommend the use of high-to moderate-dose statins in most people with diabetes, regardless of their LDL-C levels. This compelling evidence calls for revisit of these treatment guidelines in Asian countries in order to align with international recommendations. Given the importance of CKD in Asian patients with diabetes, the consistent evidence regarding the pleiotropic and the cardiovascular-and renoprotective effects of atorvastatin is particularly relevant to Asians. Based on pooled RCT data analysis, interethnic differences in pharmacokinetics, and results from regional studies, Asian patients with diabetes who have target organ damage or ASCVD risk factor(s) should benefit from moderate-to high-intensity statins (e.g. 10-40 mg atorvastatin, 20-40 mg simvastatin, 5-10 mg rosuvastatin). In patients who cannot tolerate high-dose statins or show reduced response to statins, ezetimibe can be considered as an adjunct therapy. Although the benefits of starting lipid-lowering treatment in dialysis-dependent patients with or without diabetes remain uncertain, lipid-lowering treatment should be continued in patients who are already treated with statin at the time of dialysis initiation. At present, there is a lack of large-scale RCTs on statins in Asian populations. Therefore, outcome modeling to create scenarios relevant to Asian populations for estimating the benefits of statins on ASCVD, renal events and mortality will be useful for decision making.
